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INTRODUCTION 

The  New  Hampshire  Feeding-Stuffs  law  require  ohat 
before  feeds  may  be  offered  or  exposed  for  sale  i""  tic  tate 
they  must  be  registered  with  the  Commissioner  Ox  cul- 

ture.    The  feeds  must  also  be  properly  hi^^eler'  jho:  che 

minimum  percentage  only  of  protein,  fat  md  :ir  ^  ates 
and  the  maximum  percentage  of  crude  fiber.  The  v  t  of 
the  law  is  to  have  the  feeding-stuffs  correctly  labr  .d  in 
order  that  the  purchaser  may  know  the  kind  of  f-'  he  is 
buying.  In  order  to  enforce  the  law  t'  ;  Commut;- '  ler  of 
Agriculture  directs  the  State  Inspector  o  visit  th^  arious 
feed  warehouses  throughout  the  state,  allect  samp  as  and 
submit  them  to  the  Agricultural  Exp  .riment  Station  for 
analysis. 

This  report  deals  with  the  inspection  of  commercial 
feeding-stuffs  for  the  year  1923,  made  under  the  direction 
of  the  Honorable  Andrew  L.  Felker,  Commissioner  of  Ag- 
riculture. Mr.  E.  D.  Sanborn,  State  Inspector,  visited 
most  of  the  feed  warehouses  in  the  state  and  collected  261 
samples  of  feeds. 

QUALITY    OF    FEEDING-STUFFS   ANALYZED. 

The  relative  number  of  feeds  in  the  respective  classes 
is  similar  to  that  of  the  past  two  seasons.  There  is  a  de- 
crease in  the  number  of  oil  meals  and  an  increase  in  the 
dairy   feeds.     The   quality   of  the   feeding-stuffs   shows   a 
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slight  improvement  over  those  of  last  year  and  a  very  de- 
cided improvement  over  those  of  two  years  ago.  The  de- 
ficiencies in  guaranteed  analyses  are  less  frequent  than  in 
the  preceding  two  years.  The  largest  percentage  of  de- 
ficiencies in  analysis  is  found  in  the  compound  feeds, 
cottonseed  meals  and  oil  meals.  Only  2  per  cent,  of  the 
samples  analyzed  were  seriously  deficient  in  both  protein 
and  fat. 

CLASSIFICATION  OF  FEEDING-STUFFS  ANALYZED. 

In  classifying  the  feeding-stuffs  the  class  names  under 
which  they  have  been  sold  have  been  used.  Table  Number 
1  shows  the  number  of  feeding-stuffs  in  each  class,  the 
average  per  cent,  of  protein  and  fat  found  and  the  price 
per  100  pounds. 

TABLE  NUMBER  I. 


Class 


Alfalfa  Meal    

Beet   Pulp    

Calf    Meal    

Compounded  Feed  . 
Corn  and  Oat  Feed 
Cottonseed   Meal    . . . 

Dairy  Feed    

Gluten    Feed     

Hominy    Feed     

Linseed    Meal    

Oat  Feed    

Poultry    Feed    

Wheat    Feed    

Total     


No. 

of 

Feeds 

Average 

Per    Cent. 

Protein 

Average 

Per  Cent. 

Fat 

Average 

Price    per 

100    lbs. 

3 

15.04 

2.03 

2.26 

4 

•  9.23 

0.53 

3.03 

3 

25.75 

4  38 

4.85 

31 

10.51 

4.62 

2.16 

3 

10.33 

4.62 

2.33 

18 

39  86 

6.92 

2.97 

43 

22.53 

5.36 

2.59 

5 

28.50 

3.30 

2.64 

9 

10.97 

6.58 

2.13 

6 

32  94 

6.33 

3.18 

1 

5.43 

2.03 

1.05 

31 

26.89 ^ 

7.16 

3.66 

104 

16.16 

5.01 

1.96 

261 
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DEFICIENCIES  IN  ANALYSIS 

Table  Number  2  shows  the  number  of  samples  found 
deficient  in  protein  and  fat,  the  number  of  samples  deficient 
in  both  protein  and  fat  and  also  the  percentage  number  of 
each  class  showing  such  deficiencies.  In  making  up  the 
table  only  those  deficiencies  of  one-half  of  one  per  cent,  or 
more  of  protein  and  one-fourth  of  one  per  cent,  or  more 
of  fat  were  used. 


TABLE  NUMBER  II 
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Alfalfa    Meal    

Beet    Pulp    

Calf    Meal    

Compounded    Feed 
Corn   and   Oat  Feed 
Cottonseed    Meal    . . 

Dairy    Feed    

Gluten    Feed    

Hominy   Feed    

Linseed    Meal    

Oat   Feed    

Poultry    Feed    

Wheat    Feed    

Total  Number   .  . . 


3 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

3 

0 

1 

0 

0 

33 

0 

31 

4 

2 

0 

13 

6 

0 

3 

0 

0 

0 

0 

0 

0 

.18 

3 

0 

0 

17 

0 

0 

43 

3 

2 

0 

7 

5 

0 

5 

0 

0 

0 

0 

0 

0 

9 

-1 

0 

2 

0 

0 

22 

0 

6 

3 

1 

1 

50 

17 

17 

1 

0 

0 

0 

0 

0 

0 

31 

2 

1 

1 

6 

3 

3 

104 

6 

4 

2 

6 

4 

2 
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21 

13 

4 

8 

' 
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WHAT  DOES  THE  CHEMICAL  ANALYSIS  MEAN? 

In  a  feed  analysis  the  following  determinations  are 
usually  made:  protein,  fat,  carbohydrates,  ash,  moisture 
and  crude  fiber. 

Protein  is  determined  by  finding  the  percentage  of  total 
nitrogen  and  multiplying  this  by  the  factor  6,25,  since  it 
has  been  found  that  the  average  proteins  contain  16  per 
cent,  nitrogen.  While  this  includes  small  amounts  of  cer- 
tain other  compounds  which  contain  nitrogen,  for  all  prac- 
tical purposes  it  is  sufficiently  accurate.  Protein,  then,  is 
made  up  of  the  compounds  in  the  feed  which  contain  nit- 
rogen. 

Fat  is  determined  by  extracting  a  dried  sample  of  the 
feeding-stuif  with  ether  and  weighing  the  residue  after  the 
ether  is  driven  off.  In  main  it  contains  the  vegetable  fats 
of  which  olive  oil,  linseed  oil,  and  cottonseed  oil  are  ex- 
amples. It  contains  also  small  amounts  of  chlorophyll,  (the 
green  coloring  matter  of  the  leaves),  waxes,  resins,  etc.; 
but  for  practical  purposes  it  is  accurate  enough  to  deal 
with  it  as  fat. 

Ash  is  determined  by  weighing  the  residue  after  the 
feeding-stuff  has  been  burned  at  a  low  temperature.  It 
contains  the  mineral  matter  of  feeding-stuffs. 

Moisture  is  determined  by  finding  the  loss  in  weight 
after  heating  at  the  temperature  of  boiling  water.  It 
shows  the  amount  of  water  that  the  feed  contains. 

Carbohydrates  are  determined  by  adding  the  percent- 
ages of  the  protein,  fat,  moisture  and  ash,  and  subtract- 
ing the  total  from  100  per  cent.  The  carbohydrates  are 
composed  largely  of  starches,  sugars,  pentosans,  celluloses, 
etc.  The  carbohydrates  include  the  crude  fiber  also.  The 
percentage  of  carbohydrates  less  the  percentage  of  crude 
fiber  is  called  nitrogen  free  extract. 
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Crude  Fiber  is  made  up  of  the  more  woody-like  carbo- 
hydrates which  are  largely  of  a  cellulose  nature.  Pure  cot- 
ton is  an  example  of  almost  pure  cellulose.  Wood,  straw, 
corn  fodder,  etc.,  are  materials  which  are  high  in  crude 
fiber  content. 

WHAT  ARE  FOODS  FOR  ANIMALS? 
In  order  that  an  animal  may  continue  to  live  even 
without  making  growth  or  producing  wool,  eggs,  milk  or 
work,  etc.,  there  are  certain  food  materials  which  it  must 
have.  The  animal  must  have  a  certain  amount  of  protein, 
fat,  carbohydrates,  water  and  mineral  constituents.  In 
addition  other  things  known  as  "vitamines,"  "growth  pro- 
moting substances,"  or  "food  accessories,"  the  chemical 
nature  of  which  we  know  very  little,  are  necessary.  The 
latter  substances,  however,  are  usually  present  in  sufficient 
quantities  in  our  regular  feeding-stuffs  if  we  feed  a  suffi- 
cient variety  and  particularly  if  we  feed  a  good  leguminous 
roughage.  Our  feeding-stuffs  usually  contain  mineral  mat- 
ter sufficient  for  the  needs  of  an  animal  with  a  few  excep- 
tions, such  as  calcium  carbonate,  which  we  furnish  as 
oyster  shells  for  hens,  and  phosphorus  and  calcium  which  is 
sometimes  fed  to  dairy  cattle  and  pigs  in  the  form  of  bone 
meal.  If  alfalfa  or  clover  is  fed  as  a  roughage  they  will 
aid  very  much  in  furnishing  a  proper  mineral  supply. 
The  protein,  fat  and  carbohydrates  are  the  foods  ivhich  we 
are  particularly  interested  in  tvhen  ive  buy  commercial  feed- 
ing-stuffs and  it  is  their  content  luhich  largely  determines 
the  value  of  the  feed. 

DIGESTIBILITY     IMPORTANT     IN      DETERMINING 

THE  VALUE  OF  FEED. 
When  fed  not  all  of  the  protein,  carbohydrates  and  fat 
in  the  different  feeding-stuffs  are  digested.  In  comparing 
the  value  of  the  different  feeding-stuff  s,  especially  when  they 
are  of  different  types,  we  must  take  into  consideration  the 
digestibility  of  these  food  nutrients.  The  coefficient  of  di- 
gestibility is  a  term  which  expresses  the  percentage  amount 
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of  the  food  nutrients  which  are  digested  and  absorbed  by 
the  animal.  Table  Number  3  gives  a  summary  of  the  av- 
erage results  for  some  of  our  common  feeding-stuffs. 

TABLE  NUMBER  III 

Average  Digestibility  of  Feeding   Stuffs,   with   Ruminants   Expressed   in 

Percentage 

(Taken    from    "Feeds    and    Feeding"    by    Henry    and    Morrison.) 


Corn    Meal    

Gluten    Meal     

Gluten   Feed   

Hominy    Feed    

Wheat  Bran  

Standard  Wheat  Middlings   . 

Barley    

Oats    

Buckwheat    

Soybean    Meal 

Linseed  Meal    (old  process)  . 
Linseed  Meal    (new  process) 

Cottonseed     

Cottonseed  Meal   

Cottonseed  Feed   

Dried   Brewers'    Gi-ain    

Dried  Beet  Pulp   

Molasses   Feeds    

Flesh  Meal   

Fish  Meal    

Timothy    Hay    

Barley    Hay    

Oat  Hay    , 

Alfalfa     

Red  Clover 

Corn  Silage  Dent  Immature 
Corn   Silage  Dent  Mature   . 


Dry 

Matter 


90 
88 
86 
83 
65 

88 
70 
71 

79 
81 
66 

77 
56 
61 
75 
68 

71 
55 
59 
54 
60 
59 
64 
66 


Protein 


Crude 
Fiber 


74 

85 

85 

66 

78 

77 

78 

78 

75 
92 
89 
86 
68 
84 
58 
81 
52 
61 
93 
78 
48 
65 
54 
71 
59 
53 
51 


57 

55 

76 

76 

31 

30 

56 

35 

24 

99 

57 

73 

76 

37 

45 

49 

83 

50 


50 
62 
52 
43 
54 
68 
65 


Nitrogen 

Free 
Extract 


94 
90 
88 
90 
72 
78 
92 
81 
76 
100 
78 
87 
50 
75 
61 
57 
83 
79 


62 
63 
56 
72 
66 
66 
71 


Fat 


93 
93 
85 
91 
68 
88 
78 
87 
100 
68 
89 
95 
87 
95 
90 
89 

100 

98 

100 

50 
41 
61 
38 
57 
71 
82 
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We  have  this  data  for  the  pure  grains  and  feeds,  but 
because  the  various  proprietary  feeds  are  not  standardized 
there  are  not  data  available  for  them. 

HOW  TO  USE  TABLE  NUMBER  3. 

Only  the  digestible  nutrients  are  of  value  and  so  in 
comparing  two  feeds  v^^e  should  compare  just  the  digestible 
nutrients.  Suppose  we  had  a  cottonseed  meal  which 
analyzed  38  per  cent,  protein.  The  table  shows  cottonseed 
protein  to  be  84  per  cent,  digestible.  We  then  would  have 
84-100  of  38  lbs.,  or  31.9  lbs.  of  digestible  protein  per  100 
pounds.  If  a  wheat  bran  analyzed  15  per  cent,  protein  we 
see  from  the  table  that  it  is  78  per  cent,  digestible  and  we 
would  have  78-100  of  15  or  11.7  lbs.  of  digestible  protein. 
The  cottonseed  meal  would  have  31.9  lbs.  compared  with 
11.7  in  wheat  bran. 

HOW  TO  FIGURE  THE  COMPARATIVE  VALUE  OF 

FEEDS  FROM  THE  CHEMICAL  ANALYSIS. 

Because  such  factors  as  palatability,  quality  of  protein, 
digestibility,  etc.,  play  an  important  part  in  determining  the 
value  of  feeding-stuffs  it  is  difficult  to  make  an  exact  com- 
parison of  their  value  from  a  chemical  analysis.  The 
analysis  will,  however,  serve  as  a  very  valuable  guide. 
Since  the  farmer  can  usually  raise  carbohydrates  cheaper 
than  he  can  purchase  them  he  is  chiefly  interested  in  buy- 
ing the  concentrated  feeding-stuffs  for  their  protein  and 
fat  content. 

Feeds  may  be  compared  upon  the  basis  of  the  number 
of  pounds  of  protein  and  fat  one  dollar  will  buy.  An  ex- 
ample is  as  follows :  Feed  number  93  sells  for  $1.90  per 
100  pounds  and  is  guaranteed  protein  8.50  per  cent,  and  fat 
3.50  per  cent.  If  it  contains  8.50  per  cent,  protein  there 
are  8.50  pounds  of  protein  in  100  pounds  of  feed  costing 
$1.90.  Then  one  dollar  will  buy  8.50  divided  by  1.90  or 
4.5  pounds  of  protein  and  3.50  divided  by  1.90  or  1.8  pounds 
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of  fat.  Feed  number  45  sells  for  $1.70  per  100  pounds  and 
is  guaranteed  16.00  per  cent,  protein  and  5.50  per  cent, 
fat.  Then  one  dollar  buys  16.00  divided  by  1.70  or  3.2 
pounds  of  protein  and  5.50  divided  by  1.70  or  3.2  pounds  of 
fat. 

In  other  words  in  feed  number  U5  the  consumer  re- 
ceives more  than  twice  as  much  protein  and  nearly  twice 
as  much  fat  per  dollar  as  in  feed  number  93.  These  fig- 
ures represent  two  feeds  of  the  same  type  ivhich  were  sold 
in  Neiv  Hampshire  in  1923.  In  comparing  feeds  of  the 
same  class  this  method  shows  fairly  accurately  their  rel- 
ative value.  When  feeds  of  different  types  like  a  cotton- 
seed meal  and  a  hominy  feed  are  compared  the  digestible 
protein  figures  should  be  compared  and  the  carbohydrates 
must  also  be  taken  into  consideration. 

Table  Number  4  shows  the  average  number  of  pounds 
of  protein  and  fat  one  dollar  would  buy  for  each  class  of 
the  feeding-stuffs  analyzed  in  1923. 

TABLE  NUMBER  IV 


Class 


Alfalfa    Meal     

Beet    Pulp     

Calf    Meal     

Compounded    Feed    . 
Corn  and  Oat  Feed 
Cottonseed    Meal    . .  . 

Dairy    Feed     

Gluten     Feed     

Hominy    Feed     

Linseed   Meal    

Oat    Feed     

Poultry    Feed    

Wheat     Feed     


No.    of   lbs. 

of  Protein 

$1.00  will   buy 

No.    of    lbs. 

of    Fat 
$1.00  will  buy 

6.7 

0.9 

3.0 

0  2 

5.3 

0.9 

4.9 

2.1 

4.4 

2.0 

13.4 

2.3 

8.7 

2.1 

10.8 

1.3 

5.1 

3.1 

10.4 

2  0 

5.1 

1.9 

7.3 

2.0 

8.3 

2.6 

Aug.,  1923]     inspection  of  feeding  stuffs  9 

ECONOMICAL  CHOICE  OF  PROTEIN  FEEDS. 

Feeding  trials  with  dairy  cows  have  shown  that  when 
alfalfa  or  clover  hay  and  silage  are  fed  as  roughages  there 
is  little  difference  in  the  efficiency  of  gluten  feed,  oil  meal 
or  cottonseed  meal  as  sources  of  protein.  If  you  are  feed- 
ing a  good  quality  roughage  it  is  advisable  in  making  a 
ready  mixed  ration  to  use  the  protein  rich  feeds  which  fur- 
nish the  digestible  protein  at  the  lowest  cost.  When  lin- 
seed oil  meal  furnishes  more  pounds  of  protein  per  dollar 
more  of  it  should  be  used  and  when  cottonseed  meal  fur- 
nishes more  pounds  of  protein  per  dollar  more  cottonseed 
meal  and  less  linseed  meal  should  be  used.  Study  the  analy- 
sis of  the  feeds  and  buy  economically.     It  ivill  pay! 

COMPARATIVE  VALUES  OF  COTTONSEED  MEALS. 

Eighteen  samples  of  cottonseed  meals  were  analyzed 
A  com.parison  of  the  analyses  and  selling  prices  shows  that 
the  higher  the  analysis  the  cheaper  the  cost  of  protein  is 
per  pound.  Table  Number  5  shows  the  number  of  samples 
analyzed  under  each  percentage,  the  price  per  100  pounds 
and  the  average  number  of  pounds  of  protein  that  one  dol- 
lar will  buy  in  each  case. 

TABLE  NUMBER  5 

COTTONSEED  MEALS 


Guaranteed 
Per  Cent,  of 
of   Protein 

Numbei 

of 
Samples 

Average   % 

of  Protein 

Found 

Average 

Price   per 

100   Pounds 

No.    Pounds 

Protein 

$1.00    Will    Buy 

36 

8 

36.11 

$2.95 

12.2 

i<8 

0 



41 

3 

41   43 

3.00 

13.8 

43 

1 

43.48 

2.99 

14.5 
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One  dollar  would  buy  12.2  pounds  of  protein  in  the 
36  per  cent,  cottonseed  meals  and  14.5  pounds  in  the  43 
per  cent,  cottonseed  meals.  Or  in  other  words  one  dollar 
would  buy  over  eighteen  per  cent,  n^ore  protein  in  the  US 
per  cent,  cottonseed  meal  than  in  the  36  per  cent,  meals. 
The  average  price  per  ton  of  the  higher  analysis  meals  is 
higher  but  the  cost  per  pound  of  protein  is  less.  Determine 
the  comparative  value  of  the  feeds  offered  for  sale  before 
purchasing.     Buy  intelligently! 

READY  MIXED  FEEDS  SHOULD  BE  PROPERLY 

BALANCED. 

In  selecting  a  ready  mixed  feed  such  as  a  dairy  feed 
it  is  well  to  examine  the  analysis  and  see  that  the  feed  is 
properly  balanced  for  use  with  the  kind  of  roughage  which 
you  feed.  The  Dairy  Department  of  the  University  of 
New  Hampshire  recommend  for  use  with  a  high  protein 
roughage  a  feed  containing  15  per  cent,  crude  digestible 
protein,  for  use  with  a  medium  protein  roughage  a  feed 
containing  17  per  cent,  crude  digestible  protein,  and  for  use 
with  a  low  protein  roughage  a  feed  containing  19  per  cent, 
crude  digestible  protein.  The  analysis  of  a  feeding-stuff 
shows  the  crude  protein  of  which  a  portion  is  not  diges- 
tible. While  it  is  impossible  to  give  an  accurate  figure  for 
the  digestiblity  of  ready  mixed  feeds  it  will  be  approxi- 
mate to  assume  that  from  80  to  85  per  cent,  of  the  crude 
protein  is  digestible.  On  such  a  basis  for  use  with  a  high 
protein  roughage  a  ready  mixed  dairy  feed  should  contain 
at  least  17.5  per  cent,  protein  with  a  medium  protein  rough- 
age at  least  20.00  per  cent,  protein  and  with  a  low  protein 
roughage  at  least  22.00  per  cent,  protein. 

IMPORTANCE  OF  ALFALFA  AND  CLOVER 

Recent  studies  in  animal  nutrition  and  feeding  trials 
have  led  to  discoveries  which  have  a  very  important  bear- 
ing upon  practical  feeding.     It  has  been  shown  for  instance 
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that  not  all  proteins  are  of  equal  value,  that  our  feeds  may- 
be deficient  in  certain  mineral  elements  particularly  phos- 
phorous and  calcium  and  that  certain  substances  known  as 
vitamines  are  essential  for  the  proper  development  of 
animals. 

If  dairy  cattle  or  swine  are  fed  certain  concentrated 
feeding-stuff's  with  a  poor  roughage  such  as  corn  stover, 
straw,  or  possibly  native  hay,  the  feeding  value  of  the  con- 
centrates is  not  nearly  so  great  as  when  the  animals  are  in 
pasture  or  are  fed  a  good  leguminous  roughage  such  as 
clover  or  alfalfa.  The  reasons  for  this  may  be  that  the 
concentrated  feeding-stuif  does  not  contain  the  proper 
vitamines,  sufficient  of  the  proper  mineral  elements  or  the 
proper  proteins.  If  on  the  other  hand  good  alfalfa  or 
clover  and  silage  are  fed  as  a  roughage  these  deficiencies  in 
the  ration  will  be  taken  care  of.  Grow  good  quality  rough- 
age! It  will  make  the  feeding-stuffs  which  you  buy  more 
valuable! 

REQUESTS  FOR  ANALYSIS  OF  FEEDS. 

The  Department  is  frequently  asked  to  make  analyses 
of  samples  of  feeds  for  individuals.  This  they  are  always 
glad  to  do  when  the  circumstances  warrant  it.  It  must 
be  pointed  out,  however,  that  the  privilege  is  sometimes 
abused.  Many  of  these  samples  apparently  represent  only 
a  handful  of  feed  taken  from  one  bag  and  are  sent  to  the 
Department  carelessly  wrapped  in  paper  or  in  a  paste- 
board box  from  which  much  of  the  fine  material  may  have 
been  lost.  The  analysis  of  these  samples  requires  the  same 
expenditure  of  labor  and  materials  as  the  analysis  of  an 
official  sample ;  yet  the  figures  obtained  may  be  worse  than 
worthless  if  the  sample  examined  does  not  accurately  rep- 
resent the  lot  from  which  it  was  taken. 

On  account  of  the  expense  involved  in  making  these 
analyses  and  also  the  possibility  under  present  conditions 
of  the  figures  obtained  being  unreliable  the  Department 
wishes  to  suggest ;  first,  that  in  cases  where  the  amount  of 
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feed  is  less  than  one  ton  that  instead  of  sending  a  sample 
for  analysis  that  the  consumer  write  us  asking  our  findings 
on  the  last  official  samples  of  this  feed  which  we  have  ana- 
lyzed and  second,  that  where  the  amount  of  feed  is  more 
than  one  ton  that  a  sample  be  taken  from  at  least  ten  per 
cent,  of  the  bags  in  a  manner  that  will  insure  its  being 
accurately  representative  of  the  whole  lot.  In  order  that 
the  analyses  may  be  of  value  to  the  Department  as  well  as  to 
the  individual  we  request  that  the  following  information 
on  each  sample  be  submitted:  brand,  manufacturer,  ad- 
dress, guarantee :  protein,  fat,  carbohydrates,  moisture,  ash, 
crude  fiber,  ingredients,  dealer,  address,  number  of  bags 
in  lot,  number  of  bags  sampled,  price  per  100  pounds,  your 
name,  address,  your  reason  for  requesting  analysis. 

SOME  SUGGESTIONS  IN  PURCHASING  FEEDS. 

1.  Compare  the  cost  of  feeds  with  their  analysis  even 
within  the  same  class  and  buy  the  feeds  which  offer  the 
greatest  value  for  the  dollar. 

2.  Beware  of  misleading  brand  names  indicating  un- 
usual feeding  value.  Let  the  analysis  rather  than  the 
brand  name  be  your  guide. 

3.  If  you  grow  legumes  or  high  protein  crops  for 
roughage  you  will  need  to  buy  less  of  the  expensive  protein 
feeds  and  the  feeding-stuffs  which  you  buy  will  have  a  high- 
er feeding  value. 

4.  A  good  feed  is  high  in  protein  and  fat  or  carbo- 
hydrates and  low  in  crude  fiber. 

5.  A  poor  feed  is  low  in  protein  and  fat  and  high  in 
crude  fiber. 

6.  If  you  buy  a  ready  mixed  feed  be  sure  that  it  is  of 
the  proper  analysis  to  meet  your  needs. 

Acknowledgments  are  due  to  Mr.  Michael  Voyagis, 
who  assisted  in  making  the  protein  and  ash  determina- 
tions. 
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